CLIC1 inserts from the aqueous phase into phospholipid membranes, where it functions as an anion channel.
CLIC1 is a member of the CLIC family of proteins, which has been shown to demonstrate chloride channel activity when reconstituted in phospholipid vesicles. CLIC1 exists in cells as an integral membrane protein and as a soluble cytoplasmic protein, implying that CLIC1 might cycle between membrane-inserted and soluble forms. CLIC1 was purified and detergent was removed, yielding an aqueous solution of essentially pure protein. Pure CLIC1 was mixed with vesicles, and chloride permeability was assessed with a chloride efflux assay and with planar lipid bilayer techniques. Soluble CLIC1 confers anion channel activity to preformed membranes that is indistinguishable from the previously reported activity resulting from reconstitution of CLIC1 into membranes by detergent dialysis. The activity is dependent on the amount of CLIC1 added, appears rapidly on mixing of protein and lipid, is inhibited by indanyloxyacetic acid-94, N-ethylmaleimide, and glutathione, is inactivated by heat, and shows sensitivity to pH and to membrane lipid composition. We conclude that CLIC1 in the absence of detergent spontaneously inserts into preformed membranes, where it can function as an anion-selective channel.